Introduction
The Materials International Space Station Experiment-8 (MISSE-8) was deployed on May 20th, 2011 on the Shuttle Transportation System-134 (STS-134) and was retrieved July 9th, 2013. It was located on the Express Logistics Carrier-2 (ELC-2). Included on MISSE-8 were two trays with 92 sites, each $25 mm in diameter, where samples could be attached with the goal of determining how the space environment affected the exposed material, Fig. 1 . These trays experienced 2 years and 2 months of nadir exposure (facing the earth) and were subjected to an oxygen fluence of 3.6 ± 0.1 Â 10 19 atoms/cm 2 , 12,500 cycles between approximately À40°C and +40°C, a high vacuum environment, and radiation [1] . Four of the tray sites contained a novel ionic-liquid based epoxy [2] spread on an aluminum disc; their positions, pre-and postflight, are outlined in Fig. 1 . Results for both sets are essentially the same but focus is directed to the reddish samples on the left hand side as that particular epoxy is part of an on-going investigation.
Results and discussion
ISS sample ILEP15 is shown in Fig. 2 . There is a difference in color between the center of the sample, which was exposed to the space environment, and the unexposed sample edge that was covered by a retaining ring. Energy dispersive spectroscopy (EDS) along the exposed/unexposed boundary showed negligible variations in composition. Because of the similar compositions, the color change is attributed to ultraviolet (UV) radiation. Visual observations showed no cracking or deformation of the epoxies, and there is a continued strong adherence of the epoxy to the aluminum base. Pre and post flight weight measurements of ILEP15 (initial = 2.3549 g) and ILEP17 (2.3294 g) showed a weight loss of, respectively, 0.0002 and 0.0004 g.
Scanning electron microscopy (SEM), showed some nano-scale surface dimpling on the flight samples (Fig. 3a) but not on the ground ones (Fig. 3b) . Electron Spectroscopy Chemical Analysis (ESCA) showed a comparable chemistry of the flight samples to the ground samples, though there were some breaking of nitrogen (N) bonds (Fig. 4) on the surface, when compared to the ground sample. Cl, F, O, and S are inherent to the epoxy. Na peaks are attributed to NaCl crystals that are randomly observed by SEM on the sample. Some small areas of surface (likely space) contamination were also observed in which Si was detected. Bond breaking, and the dimpling, could be due to impingement by atomic 
